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Introduction
The rapid diffusion of information and mobile technologies has revolutionized the way we do business and how we conduct our daily lives. The "smart" use of these technologies has changed the nature and business models of many industries such as retailing and wholesaling. Traditionally, electronic commerce models are divided into four major types: business-to-business (B2B), business-to-consumer (B2C), consumer-to-consumer (C2C), and consumer-to-business (C2B). Recently, hybrids such as the online to offline (O2O) and sharing economy models have gained more attention (Turban et al., 2015) . According to a recent report from the U.S. Department of Commerce, "e-commerce sales remained strong in 2015 as web sales totaled $341.7 billion for the year, a 14.6% increase over 2014's $298.3 billion. This is the sixth year in a row that U.S. ecommerce sales have grown near or above 15%" (Zaroban, 2016 ).
E-commerce has also generated huge impacts in China's markets. For instance, Taobao.com (the largest B2C platform) announced record-high sales of 120 billion RMB in a single day's transactions on November 11, 2016 (the Bachelor Shopping Day), which is an almost 32% increase from the 91 billion RMB record set in 2015. China has the potential to become the largest ecommerce market, if it has not done so already.
Given the significant impact of e-commerce on business, it is not surprising that research in e-commerce has grown significantly over the last decade. It would be interesting to examine the profiles of ecommerce studies. As a large portion of ecommerce researchers have their base in information systems, it is also interesting to see how papers published in e-commerce journals and IS journals might differ. Hence, the objectives of this research are as follows:
1. How has EC research grown and evolved in the past two decades?
2. Who are the major contributors of EC knowledge in EC and IS journals?
3. How have research topics changed in EC and IS journals?
Background and Literature Review

E-Commerce Research
The opening of the Internet for commercial use in 1991 created the e-commerce evolution. According to various estimates, more than 3 billion people have access to the Internet, and most of these users have made online purchases. The rapid growth of Internet users has also generated considerable research interest. A wide range of issues has been investigated and thousands of papers have been published over the past two decades. These papers have covered topics including conceptual framing, theoretical development, system design, website adoption, business model evaluation, and so on.
Given the vastness of the subject, any attempt to provide a comprehensive review of e-commerce literature is unrealistic.
Below are a few sample studies which can provide a snapshot. Early on, Iacovou et al. (1995) identified four factors that influence the EDI adoption practices of small firms: organizational readiness, external pressures to adopt, and perceived benefits. Bakos (1997) developed a model to show the role of buyer search costs in markets with differentiated product offerings. The impact of reducing these search costs was analyzed in the context of an electronic marketplace. Liang and Huang (1998) built and tested a transaction cost model to determine which products are more appropriate for marketing on the web and why they are more appropriate. A review of early papers was conducted by Ngai and Wat (2002) .
In another research stream, Pavlou (2003) aimed to predict consumer acceptance of e-commerce by proposing a set of key drivers for engaging consumers in online transactions. Kim et al. (2008) develop a theoretical framework describing the trustbased decision-making process used by consumers for buying from websites. Lee and Turban (2001) developed a theoretical model for investigating the four main antecedent influences on consumer trust in Internet shopping: trustworthiness of the Internet merchant, trustworthiness of the Internet as a shopping medium, infrastructural (contextual) factors, and other factors (e.g., company size, demographic variables). Bhattacherjee (2001) examined the key drivers of consumers' intention to continue using business-to-consumer ecommerce services. Ba and Pavlou (2002) examined the extent to which trust can be induced by proper feedback mechanisms in electronic markets, and how some risk factors play a role in trust formation.
For e-commerce success, Palmer (2002) identified appropriate metrics for usability, design, and performance constructs to be used in studying consumer-focused websites. DeLone and McLean (2004) studied the measurements of e-commerce success, based on their information systems success model. In brief, there is a high volume of e-commerce research and it covers many different facets. For this reason, there a need to investigate the overall profile of this literature.
Bibliometric Research in Electronic Commerce
Bibliometrics is a quantitative tool for analyzing academic literature and showing the profile and trends of a particular research topic. Research outputs, countries, institutions, authors, major journals, cited articles, subject area and hot research topics can be analyzed using bibliometric methodologies. Bibliometrics has been widely applied to assess research performance (Noyons and Van Raan, 1994) and research impact (Gla¨nzel and Moed, 2002) , as well to analyze development trajectories, emerging trends and the knowledge structure of a given research field (Chen et al., 2012; Cruz and Teixeira, 2010) . A few previous studies of ecommerce publications have been published. For example, Tsai (2015) classified e-commerce literature into eight categories. Other papers have reported on key research topics related to social commerce (Zhou et al., 2013) , maps of the "core" of e-commerce research .
Although these prior works have given insight into EC research, they did not show research profiles from different academic communities such as EC and IS. In particular, they did not explore whether different publication outlets prefer different research topics and attract different contributors. Hence, this paper intends to fill this gap by presenting a comprehensive survey of e-commerce papers that have appeared in EC and IS journals. More specifically, it aims to (1) identify significant publication patterns such as trends, and major subject categories between EC and IS journals; and (2) quantify research contributions from a variety of dimensions such as authors, theories, institutions, countries and journals.
Research Methodology
A bibliometric search was performed on the Web of Science database, selecting data from January 1, 1995, to December 31, 2015. In accordance with our goals, we used a systematic approach (Kitchenham, 2004) Step4: Title check. We reviewed the titles of all the publications to determine their relevance to our study, and excluded those whose titles were not highly related to electronic commerce.
Step5: Final relevance check. Finally, we scanned abstracts of these papers and removed any which were clearly irrelevant to this research topic. Table 1 shows the resulting data size from each step. Table 2 shows the total number of papers retrieved and total citation number from each journal. IJEC was found to have published the highest number of EC papers (155), followed by DSS and ECRA. Among IS journals, IM ranked highest, having published 144 EC papers. This was followed by JMIS, ISR, and MS. With regard to total citations, however, MISQ claims the top slot at 4,226, followed by IJEC at 4,012, IM at 3,887, and ISR at 3,618. Recently, this software has become the world's most distinctive and influential visual software in the field of information analysis, and has been applied in different fields, including information retrieval (Rorissa and Yuan, 2012) , knowledge visualization (Chen et al., 2012) , agent-based computing (Niazi and Hussain, 2011) , SSME in information systems and Electronic Commerce Research in Information Systems and MIS Journals (Lin et al., 2016) . 
Research Findings
We analyzed the collected data to show the profiles of EC papers published in EC and IS journals. The findings are reported in this section.
Growth Over the Years
A total of 1,001 articles had records in this field. These papers were published between 1995 and 2015 (Fig 3.) . The growth rate remained stagnant from 1997 to 2006, but gradually increased thereafter, reaching a peak in 2010. Although IS journals published more papers in the early years, EC journals started to publish more after 2007. This may be because IS journals were more established and had a better chance of capturing the trend. Citation numbers, however, show a different trend (Figure 4 ). This trend was hardly noticeable in the early years, but the number of papers published in IS journals surpasses that of the EC journals after 2001, even as both gained high momentum in growth. Around 2007, however, the number of articles published in EC journals eclipsed that of the IS journals. 
Distribution by Country/Region
The country distribution of paper publication is uneven. Table 3 shows the top 10 countries that have contributed to EC and IS journals, ranked by the total number of papers, indicating that a single country contributed a high percentage of the articles in this research field. The leading country was the United States (244 in IS, 219 in EC, for a total of 463), followed distantly by China (54 in IS, 93 in EC, for a total of 147) and Taiwan (23 in IS, 61 in EC, for a total of 61). The dominance of the U.S. is not surprising, since this pattern occurs in other scientific fields such as obstetrics and gynecology (Brandt et al., 2010) and orthopedic surgery (Kelly et al., 2010) . The maturity of the U.S. academic community is the most likely reason for this pattern. Ecommerce has been the biggest arena for innovation and investment in recent years. This economic reality was clearly indicated by academic research interests. Thus, it comes as no surprise that, as a new economic power, China has contributed the second largest number of EC papers. Taiwanese scholars published more papers in EC journals (ranking third), but not as many in IS journals (where it ranked fourth). The pattern of Taiwan (also that of South Korea) is quite similar to that of China, but different from that of Canada. We suspect geographical closeness may play a role in scholars' choice of publication outlet. 
Popular Theories
Despite the newness of this research area, extant theories have frequently been adopted in EC research. Table 4 shows the top 10 most used theories in EC research, ranked by the total number of articles. Not surprisingly, the TAM is ranked as the most popular theory in both EC and IS journals, followed by the information processing model and the consumer decision model. Pavlou (2003) was the most-cited published paper using the TAM. No significant difference was found between EC and IS journals. Figure 5 shows the frequency with which these theories were adopted by papers published in EC and IS journals. An interesting phenomenon is that the average number of theories mentioned in a paper increases over time. For example, we compared the data shown in Figures 3 and 5, and found that the frequency of theory usage was 40 among 50 papers in EC journals in 2010, which increased to 69 among 41 papers in 2015. 
Contributions by Institution
It is also interesting to see the contribution of different institutions. Table 5 shows the contributions of the top ten universities. City University of Hong Kong ranks at the top (42 papers in total), followed by Arizona State University and the National University of Singapore. 
Distribution of Research Topics
E-commerce research covers a broad range of research topics. A classic categorization of e-commerce types includes business-tobusiness (B2B), business-to-consumer (B2C), consumer-to-business (C2B) and consumer-to-consumer (C2C). Figure 6 shows a relatively even paper distribution across these four types, with B2C having a slight advantage (28%), and C2B appearing to be the weakest (20.98%).
Figure 6 -Distribution by electronic commerce type
We also used the classification scheme of Kalakota and Whinston (1997) to differentiate research topics. Figure 7 shows the result. The largest percentage of articles (32%) was related to consumer behavior (in both IS and EC journals), while the smallest was related to e-Consumer systems (9.59%).
Figure 7 -Topic distribution by main focus
The details of the distribution across different topic categories are found in Table  6 . We can see that consumer behavior, as the largest group, can be divided into six subareas. Three areas make up a large proportion of this category: trust (60 articles: 11.47% in EC and 12.93% in IS), antecedents (74 articles: 11.13% in EC and 11.46% in IS), and influence (62 articles: 11.45% in EC and 10.36% in IS). Since a paper may have multiple categories, the numbers do not add up to 100%. This reflects the fact that trust plays a major role in e-commerce because, unlike traditional transactions, trading parties do not see each other during the process. However, the large amount of related published articles may also indicate a certain herd behavior, which may inhibit the development of new knowledge.
The second largest number of articles is related to technology, "support system" (61 articles) is the major key term in this category. This is understandable since ecommerce relies on the support of technology. This area is followed by "commerce" (56) and electronic payment technology (46).
To illustrate the evolution of this research area via these identified key terms, Figure 8 shows the time map of research areas (the minimum number of keywords was 30, and the number of terms selected was 59). Those in the green color are older publications; recent publications are shown in orange/red. The most commonly used keywords in the -2008 time period were: marketing, price, online, channel, profit. From 2008 , the most common keywords were: trust, antecedent, survey, and belief (near the center, in yellow). The most common keywords used from 2010 to 2015 were: influence, determinant, intention, purchase, and reputation (near right, in red). This clearly shows that research interests evolve over time.
We also used the classification scheme of Kalakota and Whinston (1997) to differentiate research topics. Figure 7 shows the result. The largest percentage of articles (32%) was related to consumer behavior (in both IS and EC journals), while the smallest was related to e-Consumer systems (9.59%). Figure 9 shows the time mapping of topic citations (the minimum number of keywords: 15; threshold: 78), in which terms colored in blue are old, and those colored in red are current.
For example, "information technology" and "electronic data interchange" in the bottom right are older terms, whereas "word of mouth" and "consumer reviews" in the upper left are more recent interests. The bottom right corner contains citation terms that were popular before 2007 (blue), and the upper left corner shows citation terms that were popular after 2010 (red). 
Contributions by Author
Authors are the main force behind the production of high-quality research. Tables  8 and 9 show the top 14 authors in IS and EC journals, ranked by the total number of authored articles. We also include the numbers of first author articles, second author articles, and single author articles. Among the top 14 authors in IS journals, 13 were affiliated with institutions in the USA, and one was from Canada: Benbasat, who is actually the most productive author of all. The most productive U.S. author is Pavlou, from Temple University.
Among the top researchers published in EC journals, Kauffman is the most productive, with 24 total papers, followed by Liang (10) Tables 8 and 9 in the above section show that co-authorship is very popular in both EC and IS research. 
Co-Citation Relationships
In this section, we analyze the co-citation map of 123 authors and 1,246 co-citation links (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) , slice length=1 year for analysis). The result is shown in Figure 10 . Co-citation indicates how different papers are related to each other. Papers A and B are co-cited if they are both cited by paper C. In our analysis, each node stands for one author; larger rings indicate papers that received more co-citations. Links between authors are co-citations. The most prominent node in our analysis is Fornell with 124 co-citations in EC and IS journals, collectively. The second most prominent node is Gefen, whose frequency is 116 in the network; McKnight ranks third with a frequency of 110.
Another concept in this analysis is centrality. There are different types of centrality. Our study investigated betweenness centrality, which is a measure of the structural importance of a node in a graph, as indicated by the number of shortest paths that pass through that particular node. A node with high betweenness centrality tends to connect disparate regions of a graph, linking clusters that might otherwise be disconnected (Brandes, 2001; Chen, 2006) . In Table 10 , the author with the highest centrality is Bakos (0.26), followed by McKnight (0.20) and Ba (0.20 
Summary and Conclusion
In this paper, we have drawn on bibliometric analysis to explore the profile of ecommerce research in EC and IS journals. We conducted analysis on EC related papers published in 5 EC and 5 IS journals from 1996 to 2015. Our results indicate the following:
(1) The literature growth rate from 1996 to 2006 remained stagnant, but it gradually increased to reach a peak in 2006 for IS journals, and in 2010 for EC journals. The total number is the highest in 2015, collectively.
(2) More EC papers were published in EC journals after 2007, but more citations were generated from papers published in IS journals.
(3) Most papers in e-commerce were contributed by U.S. authors, followed by those in China and Taiwan. This may reflect the popularity of EC practice in the U.S. and China. EC and IS journals, however, have different groups of contributors with only one overlap among top ranked authors.
(4) Theories were popular in EC research. The most popular theory was the TAM, followed by IPM, CDM. There is an increasing trend of citing more theories in published papers, with more than one theory per paper.
(5) Publications covered a broad range of EC types. The most popular type of EC was B2C (28%), while the least popular was C2B (20.87%). The most popular research area was consumer behavior, while the least popular was applications. This indicates that these journals were more likely to publish theoretical papers, as opposed to application-oriented papers.
(6) Co-citation analysis indicates that the core knowledge underlying the citation of papers published in EC and IS journals was provided by the same group of authors.
Overall, this paper reports the profile of EC research from a bibliometric analysis of published papers. We found that different groups of main authors develop and publish new findings based on the work of a group of core authors, as measured by co-citation data.
This research has a few limitations. First, our analysis was based on publications retrieved from the Web of Science database using "electronic commerce" as the main key phrase. Thus, many papers that are related to e-commerce but did not include our keywords were not included in the analysis. This is a major restriction, in view of how a paper on Internet marketing using the e-business model would generally considered to be highly related to EC but may not have been retrieved using our search criteria. Another restriction is that we chose five EC journals and five IS journals as our target journals. The findings might be different if other EC or IS journals were included in our study. Nonetheless, the findings reported in this paper provide valuable information for those who are interested in the general profile of EC research over the past two decades.
